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TITLE OF THE INVENTION

A SINGLE-PHASE RKILOWATT-HOUR METER WITH CARD READER

BACKGROUND OF THE INVENTION

FILED OF INVENTION

The invention relates to an electrical measuring instrument,
in particular, to a single-phase kilowatt-hour meter (i.e. KWH
meter) with Integrated Circuit (IC) card.

In accordance with the present invention, the electric
measuring meter ié a device used in recording the consumption of
electricity consumed by consumers as the basis for collecting
payment by the Power Supply Authority. The conventional KWH meter
comprises an electromagnetic coil and a mechanical counter. Such
device can only record the consumption of the electricity, but does
not have the function of controlling the mode of electricity
consumption. Therefore, it is not suitable for the purpose of
"planned-consumption" of electricity nor for the convenient
collection of payment by the Power Supply Authbrity.

In view of the drawbacks and/or limitations of the
conventional measuring meter, several kinds of digital composite
rate KWH meter have been developed. These meters employ IC cards
(or mwmagnetic card) and a microcomputer controlled measuring
circuit. The cards are provided and sold by the Power Supply
Authority as planned. The data of electricity quantity that is
valid for the consumer is stored on the card. The measurement
circuit records the consumed quantity of electricity. When the
consumed quantity reaches that of the stored, the control circuit
will cut off the power supply. Thus, the purpose of the "planned-
consumption" of electricity and collection of payment is achieved.
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Due to the above, the present invention provides a new kind of
single phase composite rate KWH meter with IC card reader which is
of low cost, high reliability and has the functions which are
required for implementing the policy of "planned-consumption" of
electricity and prepayment to the Power Supply Authority.

SUMMARY OF THE INVENTION

The KWH meter in accordance with the present invention
comprises an induction type KWH meter and an electronic control
circuit unit. The control circuit unit includes a CPU, an IC card
reader, a clock and data-saving chip, a speaker, a display, a
photo-electric sensor and a cut-off relay. The IC card reader, the
data port and the clock port of clock and data-saving chip are
connected to the two I/0 ports of the CPU respectively. The output
port of the CPU is connected to the speaker and the display. The
photo-electric sensor 1is located at the rotating disc of the
induction type KWH meter. The output of photo-electric sensor is
connected to one of the interruption ports of the CPU. One of the
output ports of the CPU is connected to the control end of the cut-
off relay. The connection points of the cut-off relay are
connected in series with the power supply circuit of the induction
type KWH meter. A second interruption port of the CPU is connected
to the function key. The power supply ends of the clock and the
data-saving chip are connected to a standby battery. The serial
communication port of the CPU is connected to the segment-data port
of the display through the serial-parallel conversion chip. The
I/0 port of the CPU is connected to the bit-data port of the
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When the IC card which is obtained from the Power Supply
Authority is presented to the card reader by the consumer, the data
of the prepaid quota of electricity bought by the consumer is
stored in the data-saving chip. After this, the CPU will
accumulate the data of power consumption as collected by the photo-
electric sensor, and will update the data of remaining quota in the
data-saving chip. When the remaining quota is less than the preset
value, the CPU will actuate the speaker; and when the remaining
quota of electricity becomes nil, the CPU will cut off the power
supply circuit through the cut-off relay.

In accordance with the present invention, the new KWH meter
has overcome the drawbacks of the conventional type of KWH meter

and possesses the advantages as follows:

(1) as a result of fewer numbers of components used in
the control circuit, and the mechanical counter of the
induction type KWH meter being not required, the cost of the
device is lower than those of the microcomputer controlled
digital KWH meter;

(ii) as the record of electricity consumption is
collected through the rotation of the rotating disc, the
precision and reliability of the measurement is the same as
that of the induction type KWH meter used;

(iii) by using the clock and data-saving chip, this meter
can calculate the power consumption according to different
composite fees and keep the necessary data safely for a long

time; and

(iv) the consumers have to buy the card from Power Supply
Authority, therefore the policy of "planned-consumption" of



function of calculating the power consunption in different conposite fees
cannot be attained. Due to the above, the present invention provides
a new ki nd of single phase conposite rate KWH neter with | C card reader
which is of low cost, high reliability and has the functions which are
required for inplenenting the policy of "planned-consunption" of
electricity and prepaynent to the Power 4Supply Aut hority.
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BRIEF DESCRIPTION OF THE DRAWING

These and other advantages will become more apparent from the
detailed description of the preferred embodiment along with the

following drawings:

Fig. 1 is a block diagram of the control circuit in accordance

with the present invention; and

Fig. 2 is the principle diagram of the control circuit unit in

accordance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring to Fig. 1, this invention comprises an induction
type KWH meter and a control circuit unit. The mechanical counter
of the original KWH meter is omitted. In accordance with the
present invention, the control circuit in the KWH meter 8 comprises
a CPU 1, IC card reader 2, clock -and data-saving chip 3, speaker 4,
display 5, photo-electric sensor 6, and cut off relay 7. The IC
card reader 2, the data port and clock port of clock and data-
saving chip 3 are connected to the two I/O ports of the CPU 1
respectively. The output port of the CPU 1 is connected to the
speaker 4 and the display 5. The photo-electric sensor 6 is
located at the rotating disc of the induction type KWH meter 8.
The output of the photo-electric sensor 6 is connected to one of
the interruption port of the CPU 1. One of the output ports of the
CPU 1 is connected to the control end of the cut-off relay 7. The
connection point of the cut-off relay 7 is connected in series with
the power supply circuit of the induction type KWH meter 8.



connects to the following four units respectively with a data Iine SDA and
a clock line SCL: a mcroprocessor CPU, a CARD reader, a Cock and Data
Savifhg | C chip and an EEPROM chip for saving date pernanently. The
control unit also conprises a photoelectric sensor, a cut-off relay a

di splay and a speaker. The output port of]5 the CPU is connected to the
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remaining KW-hrs. U4 :SMART CARD denotes a card and driver.
SPEAKER is an alarming device, which is controlled by P3.5 of the
CPU. FUN.KEY provides a 6-digits LED digital numbers to display
the control signal. LED1-LBD6 denotes the display indicator; OP
denotes the photo-electric sensor; REL denotes the cut off relay;
KEY denotes the function key; BAT denotes the standby battery; U5
denotes the serial-parallel conversion chip. The function KEY and
standby battery BAT are designed to improve the capability of the

unit.

The 220V AC source, being insolated by transformer TF,
rectified by the rectifier BRIDGE and stabilized by the stabilizer
8705, is converted to the 5V DC power supply required by the
control circuit. The photo-electric sensor OP is installed at the
rotating disc of the induction type KWH meter. The output of which
is connected to INTO (one of the interrupt ports of SCM Ul). One
end of the function KEY is connected to GROUND, and the other end
ig connected to another interrupt port INT1 of Ul. The IC card
reader (being shown as IC CARD in Fig. 2}, the data port SDA and
the clock port SCL of the clock and data-saving chip U2 are
connected to the input output ports P1.0 and P1.1 (OC gate)
respectively. As a result of the parallel connected data ports,
the clock port is also connected in parallel. The chip selector
port 1 of the IC CARD (IC card driver) is set at Low Level. The
chip selector port 3 of data-saving chip U2 is set at High Level.
Thus, Ul has different identify addresses for corresponding
components. The power supply ends VCC of the clock and data-saving
chip U2 are connected to the standby battery BAT. The input output
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The input output port Tl (P3.5, used at I/O mode) of Ul is
connected to the cut off relay REL through transistor T2. The

serial display signal given by the serial ports RXD, TXD of Ul is
converted to 8-digit parallel data signal QO-Q7 through the serial-
parallel conversion chip. Then, it is further connected to the
segment data ports of the 6-digit display LED1-LED6é through eight
transistors (not shown). The input output ports P1.2-P1.7 of Ul
are connected to the bit-data ports of LED1-LED6 (digital display)
respectively through the driver U4.

In accordance with the present invention, the principle of

operation is as follows:

The IC card is inserted into the IC card reader (shown as IC
CARD in the fig.) and the function key (KEY) is pressed to give the
interrupt port INTI a signal and then proceeded to the INT1
interrupt program. The CPU acquires the information recorded on
the IC card with serial mode and saves the information in the data-
saving chip U2. Then, the CPU copies the invalid information onto
the IC card. During the process of consuming the electricity, the
rotating disc of the induction type KWH meter rotates. A mark on
the rotating disc passes over the photo-electric sensor OP. The
sensor OP produces an electric pulse signal SIG to the CPU.
Firstly, the CPU calculates on the accumulated pulses, that is, to
calculate the consumed quantity of electricity, and then retrieve
the information of date and time etc. from the data-saving chip U2,
and calculates the remaining quota according to different time-band
(time period) and fee-rate. Secondly, the CPU sends the data of
both the consumed quota and the remaining quota back to the data-
saving chip U2. Normally, the data-saving chip U2 is supplied by
the 5V DC source. In case the power supply system is interrupted
temporarily, the battery BAT will supply power for the data-saving
chip through diode D2 to protect the data in RAM from loss. When

the remaining quota of electricity is not enough, the CPU will



than the preset value, the CPU wi |l actuate the speaker; and when the

remai ni ng quota of electricity becones nil, the CPUWII cut off the power
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electricity is finished, CPU will send out a RELY signal (Low
Level) through P3.4 port, and actuate the relay REL through the

transistor T2 to cut off the power supply.

If the IC card is not presented or is invalid, and the KEY is
pressed, the serial ports and the input output ports P1.27P1.7 of
the CPU will light up the 6 digits of the LED indicator in turn and
display the data of remaining quota, total quantity of electricity
consumed, current date and time, starting and ending time of multi-

time-band, composite fee etc. page by page.
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CLAIMS

1. A Kilowatt-Hour (KWH) meter with card reader comprising an
induction type KWH meter and an electronic control circuit
characterized in that said control circuit unit includes a
CPU, IC card reader, clock and data-saving chip, speaker,
display, photo-electric sensor and cut-off relay being
connected in series with a power supply, wherein the IC card
reader, the data port and clock port of clock and data-saving
chip are connected to the two I/O ports of CPU respectively;
the output port of CPU is connected to said speaker and said
display; the photoelectric sensor is located at a rotating
disc of an induction type KWH meter and the output of the
photo-electric sensor is connected to one of the interruption
ports of the CPU; one of the output ports of the CPU is
connected to the control port of the cut-off relay; and the
connection points of cut-off relay are connected in series
with the power supply circuit of the induction type KWH

meter.

2. The Kilowatt-Hour (KWH) meter as set forth in Claim 1, wherein
the other interruption port of CPU is connected to the
function key; and the power supply ports of the clock and
data-saving chip are connected to a standby battery.

3. The Kilowatt-Hour (KWH) meter as set forth in Claim 1, wherein
the serial communication poft of the CPU is connected to a
segment-data port of the display through the serial-parallel
conversion chip and the I/0 ports of CPU are connected to the

bit-data port of the display.

4. The Kilowatt-Hour (KWH) meter as set forth in Claims 1, 2 or
3, wherein the control circuit unit also comprises a CPU-reset
and an anti-dead-halt circuit, being formed by a timer and a
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Fig. 1 is a block diagramof the control 90| rcuit in accofdahce wi'th'the

present invention; and

transistor, and the output port of timer is connected to the
reset port of the CPU.

5. The Kilowatt-Hour (KWH) meter as set forth in Claims 1, 2, 3
or 4, wherein the I/O ports of the CPU is connected to the
input of the transistor, and the output of the transistor is
connected to the input port of the timer.
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Fig. 2 ts the pri.nciple diagramof the control circuit unit in accordance

with the present invention. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Referring to Fig. 1, this invention conprises an induction
type KWH neter and a control circuit unit. The mechanical counter of the
original KWH neter is omtted. I n accordance with the present invention,

the control circuit in the KWH neter éthrlses a CPU 1, IC card reader 2,
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of clock and data- saving chip 3 are connected to the two I/O ports of the
CPU 1 respectively. The output port of the CPU 1l is connected to the
speaker 4 and the display 5. ABSERACDIQF AIEANOSUREeNsor 6 is | ocated at
the rotating disc of the induction type KWH neter 8. The output of the
photo-el ectric sensor 6 is connected to one of the interruption port of the
CPU 1. One of A heingloLphsss t RiDbémét€r-Hour (KWH) meter with card reader

comprising an induction type KWH meter and an electronic
control circuit unit is disclosed. The control circuit unit
comprises a CPU, an IC card reader, a clock and data-saving
chip, a speaker, a display, a photo-electric sensor and a cut-
off relay which is connected in series with the power supply.
The IC card reader, the data port and clock port of clock and
data-saving chip are connected to the two I/0 ports of the CPU
respectively.

(FIGURE 2 IS SUGGESTED FOR PUBLICATION)



CPU 1 is connected to the control end of the cut-off relay 7. The
connection pornt of the cut-off relay 7 is connected in series wth the
power supply circuit of the induction type KWH neter 8.

Referring to Fig.2, U :uP denotes the high performance CPU; | C CARD denotes
the 1 C card reader; U2: CLOCK denotes the clock and data-saving chip and can
be formed into digital clock and data savif% circuit with variable

capaci tance CV, resistance Rl, diode D1, battery BATT and transistor T1.
When the systemis down, the Battery provides current to U2. U3: EEPROM
denotes a data saving chip for calculated results used to permanently save
the data of

4
2 5

1
3 6 7

FIG 1
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A Kilowatt-Hour ) meter with card reader comprising an

induction type KWH meter and an electronic control
circuit, characterized 1in that said control circuit
includes a CPU, IC card reader, clock and data-saving
5 chip, speaker, display, photo-electric sensor and cut-off
relay being connected in series with a poser supply,
wherein the IC card reader, the data port and clock port
of said clock and data-saving chip are connecfed to two
I/0 ports of CPU respectively; the output port of CPU is
10 connected to said speaker and said display; said photo-
electric sensor 1is located at a rotating disc of the
induction type KWH meter and an output of the photo-
electric is connected to one of the interruption ports of
CPU; one of the output ports of CPU is connected to the
15 control of said cut-off relay and said control circuit
further includes a CPU-reset and an anti-dead-halt circuit
having a timer and a transistor; and the connection points
of said cut-off relay are connected in series with a power

supply circuit of said induction type KWH meter.

20 2. The Kilowatt-Hour (KWH) meter as set forth in Claim 1,
wherein the other interruption port of CPU is connected to
the function key; and the power supply ports of the clock

~— and data-saving chip are connected to a standby battery.

3. The Kilowatt-Hour (KWH) meter as set forth in Claim 1,

25 wherein the serial communication port of the CPU is
connected to a segment-data port of the display through

.the serial-parallel conversion chip and the I/0 ports of

CPU are connected to the bit-data port of the display.
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is connected to the input port of the timer.

This Sheet Has Been Replaced

[T




€]

e e e - - - o 4’,,? r

IC Card infthe fi'g.) and tihg function key (KEY) is pressed to gi véPtiecu/zy
I nterrupt. )otg,lg,l\ETg’twa?;mgdal and then proceeded to the INTI interrupt * ¢
pr ogram The CPU acqui]r s the information recorded on the IC card
with serial 1 tlhe i nformathon in the data-saving chip U2.
Then, the €PU copies the injalid information onto the IC card. During the
process of HANSHAR NGdshe &f e¢hbs&i mbretde ikOtRidHRG dEisdn Othide dendged | on
type KWH neter_ rotates. A mark on the rotating di sc passes over_ . the

phot o- el ect’ a3 t48ARbrmetgss .  Fhetha etidsit RPY prddifc ePe3RAT e PR T3

pul se signddterSlie dded tie ofdRY. to 1owest kie cbBe oEPUnealieiiad escin the
accunul ated_pul ses, that is, tqg calculate the consunmed quantjt of

el ectricitytUnchAgn tHencaletiatdPe thee PAYS: nﬁf’f‘%‘r‘f“ﬂffloa‘aténaﬁdf¥?ﬁ%1"%tc.
fromthe daicmpoayt80f«dd Rahllot &edacediriddat es the remmi ni ng quota accordi ng
to different tine- band (tinme period) and fee-rate. Secondly, the CPU
sends the data of both the consuned quota and the renai ning quota back to

t he dat a- savi ng el pctdJ)2the Nabowed,| Vshel hered@aha- Savengiahi prdides asupgd i ed by
the 5V DC squrce.. | n case the power supply, sy mis interrupted

t empor ari | 2% i bﬁ%‘?‘-@r"y BRPS) ‘F‘?%ﬁbﬁ%%&ﬁeﬁ&ﬁ meter"ith 'R Cara

reader which is of low cost, high reliability and has the

Ty

F

4

functions which are required for implementing the policy of
"planned-consumption" of electricity and prepayment to the Power

Supply Authority.
SUMMARY OF THE INVENTION

The KWH meter in accordance with the present invention comprises
an induction type KWH meter and an electronic control circuit
unit. The control unit mainly comprises a special I?C Bus which
connects to the following four units respectively with a data
line SDA and a clock line SCL: a microprocessor CPU, a CARD
reader, a Clock and Data Saving IC chip and an EEPROM chip for
saving date permanently. The control unit also comprises a
photoelectric sensor, a cut-off relay a display and a speaker.
The output port of the CPU is connected to the speaker and the
display. The photo-electric sensor is located at the rotating
disc of the induction type KWH meter. The output of photo-
electric sensor is commected to one of the interruption ports of
the CPU. One of the output ports of the CPU is connected to the
control end of the cut-off relay. The connection points of the
cut off relay are connected in series with the power supply
circuit of the induction type KWH meter. A second interruption
port of the CPU is connected to the function key. The power
supply ends of the clock and the data-saving chip are connected
to a standby battery. The serial communication port of. the CPU
is connected to the segment-data port of the display through the
serial-parallel conversion chip. The I/O port of the CPU is

connected to the bit-data!poxt of the



for the data-saving{ cRER/ fﬁ%ﬁﬁgEHiﬁTode D1 to'protect the data in RAM from
| oss.. When the reﬁa

eliectricity is not enough, the CPU w ||
7 produce a signa h, Q\ug ,‘zl,t,.s .3 port, and actuate the SPEAKER to give
an alarmto the consupe he "a'f*‘ qoukd be stopped by pressing the
function KEY. ) pgid quota of electricity is finished,

CPU wil | seH®Pdar-a|RELY si gnal (LowiLevel) through P3.4 port, and actuate
the relay REL through—t+he—tranmsistor—T2 to cut off the power supply.

When the IC card which is obtained from the Power Supply
Authority is presented to the card reader by the consumer, the
data of the prepaid quota of electricity bought by the consumer
is stored in the data-saving chip. After this, the CPU will
accumulate the data of power consumption as collected by the
photo-electric sensor, and will update the data of remaining
quota in the data-saving chip. When the remaining quota is less
than the preset value, the CPU will actuate the speaker; and
when the remaining quota of electricity becomes nil, the CPU

will cut off the pdwer supply circuit through the cut-off relay.

In accordance with the present invention, the new KWH
meter has overcome the drawbacks of the conventional type of XWH

meter and possesses the advantages as follows:

(I) .-as a result of fewer numbers of components used in
the control circuit, and the mechanical counter of the induction
type KWH meter being not necessary, the cost of the device is
lower than those of the microcomputer controlled digital KWH

meter;

(IT) as the record of electricity consumption is collected
through the rotation of the rotating disc, the precision and
reliability of the measurement is the same as that of the

induction type KWH meter used;

(ITI) by using the clock and data-saving chip, this meter
can calculate the power consumption according to different
composite fees and keep the necessary data safely for a long

time; and

(IV) the consumers have to buy the card from Power Supply

Authority, therefore the policy of "planned-consumption" of
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If the IC card is no “L s invalid, and the KEY is pressed, the

serial ~ports and tih |nput output pprtis P1.2- P1.7 of the CPUw || |ight up

the 6 digits of the LEDSiffdt ¢8slor |ih turn and di splay the data of remaining
t

guota, total quantj of electricity cogsuned, current date and tine,

starting and ending tTinme of nmulti-tinme-band, conposite fee etc. page by
page. 8
CLAI M5 port P3.5 of Ul is connected to speaker directly. The output

port P3.4 of Ul is connected to the cut off relay REL through
transistor T2. The serial display signal'given by the serial
ports RXD, TXD of Ul is converted to 8-digit parallel data
signal Q0-Q7 through the serial-parallel conversion chip. Then,
it is further connected to the segment data ports of the é6-digit
display LED1-LED6 through eight transistors (not shown). The
input output ports P1.2-P1.7 of Ul are connected to the bit-data
ports of LEDl-LEDG (digital display) respectively.

In accordance with the present invention, the principle of

cperation is as follows:

The IC card is inserted into the IC card reader (shown as
IC Card in the fig.) and the function key (KEY) is pressed to
give the interrupt port INT1 a signal and then proceeded to the
INT1 interrupt program. The CPU acquires the information
recorded on the IC card with serial mode and saves the
information in the data-saving chip U2. Then, the CPU copies
the invalid information onto the IC card. During the process of
consuming the electricity, the rotating disc of the induction
type KWH meter rotates. A mark on the rotating disc passes over
the photo-electric sensor OP. The sensor OP produces an
electric pulse signal SIG to the CPU. Firstly, the CPU
calculates on the accumulated pulses, that is, to calculate the
consumed quantity of electricity, and then retrieve the
information of date and time etc. from the data-saving chip U2,
and calculates the remaining quota according to different time-
band (time period) and fee-rate. Secondly, the CPU sends the
data of both the consumed quota and the remaining quota back to
the data-saving chip U2. Normally, the data-saving chip U2 is
supplied by the 5V DC source. In case the power supply system
is interrupted temporarily, the baﬁtery BAT will supply power
for the data-saving chip through diode D1 to protect the data in
RAM from loss. When the remaining quota of electricity is not

enough, the CPU will ’



1. A Kil owatt - Hou BE&W e¥eSHkt i card reader conprising an i nducti on
type KWH neter (8] &nd an eI ectrgnijc control circuit, characterized in
that said control CJ r@,lgt by llees a CPU (1, IC card reader (2), clock
and dat a-saving chip (3) ‘”’é“peaker (4), display (5), photo-electric
sensor (6) and ctt—of+—relay-—€7)] being connected in series with a power
supply, wherein the IC card reader {(2), the data port and cl ock port of
sai d cl ock pd,dal g SPHAT caPbRgK tsarP§ 5 &Q:nn%ﬁﬁegcé@atteV\QhE/ SppRkdrs of
CPU respectively; the output port of CP% is connected to said
speaker (4)ta9dveann alargy &p| e (ceysu@%ﬁd ahet@laéq“\e@w}% bee $$6PPEB)PY s

|l ocated at gressihgt AHeNIr@ &G ol #de | NAYCt LoLke t ¥RE Iﬁeﬂpamerqueei adaad an
output of the photo-electric sensor (6) is connected to one

i nterrupti cHSssFEsity EpSimfhedneCsy v cirndurusort KELY 6?‘9% (Iﬂw i's
connect ed treviehe €RRbU dq)l af 4Sgbt CuinaohEtifled)the réVdy dMl, $ArSugONiHeO!
es

circuit further inclu a CPU-reset and an anti-dead-halt circuit
havi ng a tiTFRsiAten 1% &RsFdt GEL the Royern8RRiYhect i on points of said
cut-off relay (7) are connected in series with a power supply circuit
of said Indnglt% g card 1sngé§3pé;g£nted or is invalid, and the KEY

is pressed, the serial ports and the input output ports P1l.2-
P1.7 of the CPU will light up the 6 digits of the LED indicator
in turn and display the data of remaining quota, total gquantity
of electricity consumed, current date and time, starting and

ending time of multi-time-band, composite fee etc. page by page.



2. The Kilowatt-Hour (KWH) neter as set* forth in Cdaim 1,
wherein the ot her “i nt errupt]j t of CPU (1) is connected to the
function key; “angd=T, : ports of the clock and dat a- savi ng
chip (3) are conphe ' dijyy batery. 3. The Kilowatt-Hour (KWH)
meter as set for [ ' . Wherein the serial conmunication port of
the CPU (1) is gnent -data port of the display (5)

t hr ough t he seni rsb ip and the I/0O ports of CPU
(1) are connect ed e bit-data port the display (5).

1. A Kilowatt-Hour (KWH) meter with card reader comprising an
induction type KWH meter (8) and an electronic control
circuit, characterized in that said control circuit includes
a CPU (1), IC card reader (2), clock and data-saving chip
(3), speaker (4), display (5), photo-electric sensor (6) and
cut-off relay (7) being connected in series with a power
supply, wherein the IC card reader (2), the data port and
clock port of said clock and data-saving chip (3) are
connected to two I/O ports of CPU respectively; the output
port of CPU (1) is connected to said speaker (4) and said
display (5); said photo-electric sensor (6) is located at a
rotating disc of the induction type KWH meter (8) and an
output of the photo-electric sensor (6) is connected to one
of the interruption ports of CPU (1); one of the output ports
of CPU (1) is connected to the control of said cut-off relay
(7) and said control circuit further includes a CPU-reset and
an anti-dead-halt circuit having a timer and a transistor;
and the connection points of said cut-off relay (7) are
connected in series with a power supply circuit of said

induction type KWH meter (8).

2. The Kilowatt-Hour (KWH) meter as set forth in Claim 1,
wherein the other interruption port of CPU (1) is connected
to the function key; and the power supply ports of the clock

and data-saving chip (3) are connected to a standby béttery.

3. The Kilowatt-Hour (KWH) meter as set forth in Claim 1,
wherein the serial communication port of the CPU (1) is
connected to a segment-data port of the display (5) through
the serial-parallel conversion chip and the I/O ports of CPU
(1) are connected to the bit-data port of the display (S).



9 4. The Kil qwatt 4 FH—reter—as set forth in ains 1, 2, or 3,
wherein the 1/0 pbru:ﬁgé’-ﬁhﬁ@mﬁ@%ﬂ'ﬁ is connected to the input of the

transistor, and thejoytput of The Trgnsistor is connected to the input
port’ of the tiner. 28 FED 2001
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4. The Kilowatt-Hour (KWH) meter as set forth in Claims 1, 2, or
3, wherein the I/O ports of the CPU (1) is connected to the
input of the transistor, and the output of the transistor is

connected to the input port of the timer.



